On the mechanism of stimulation of cholesterol 7 alpha-hydroxylase by dietary cholesterol.
In agreement with previous work, treatment of rats with cholesterol, 2% in diet, stimulated the cholesterol 7 alpha-hydroxylase activity more than 2-fold. With less than 1% in diet, no significant effect was obtained. Intravenous infusion of cholesterol-enriched Intralipid had no stimulatory effect. In accordance with some recent work by other groups, it was shown that the stimulation of the cholesterol 7 alpha-hydroxylase by dietary cholesterol was associated with elevated levels of mRNA corresponding to the enzyme. Most of the stimulation of the activity induced by dietary cholesterol could not be prevented by lymphatic drainage. Feeding lymph fistulated rats with 2% cholesterol in diet stimulated the cholesterol 7 alpha-hydroxylase almost 2-fold, indicating that under the conditions employed, a major part of the cholesterol-induced stimulation of the activity was due to factor(s) unrelated to the flux of cholesterol from the intestine to the liver. There was a good correlation between the amount of cholesterol excreted in faeces and the activity of the cholesterol 7 alpha-hydroxylase. The half-life of intraperitoneally administered labelled cholic acid was significantly shorter in rats treated with 2% cholesterol in diet (t1/2 = 1.2 +/- 0.1 days) than in control rats (t1/2 = 1.9 +/- 0.18 days). A notable finding was that the weight of faeces was considerably higher in rats fed cholesterol than in the controls. It is hypothesized that a high dietary load of cholesterol causes increased binding of bile acids in the intestine and increased loss of bile acids in faeces. This leads to a reduced suppression of the cholesterol 7 alpha-hydroxylase by the bile acids. The results support the contention that the flux of bile acids rather than the flux of cholesterol from the intestine is the major direct regulator of bile acid biosynthesis.